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terminate the lead lines for reference numbers 11; and the sheet containing Figs. 8(A)-8(C) is 
adjusted to provide proper margins 
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HUB DYNAMO 



The «aaa nti nr pertains to tpr J rmi caJ f i ol ri -o ff a hub 

dynamo mounted on forks constituting^ frame of a bicycle. 
Background Art 

Generally, some bicycles are provided with a dynamo on 
an axle attached to the forks constituting.^ frame^ with 
rotation of a wheel which accompanies traveling of ^a> bicycle , 
electric power is generated and a headlamp lights up using the 
electric power generated thereby. 

A hub dynamo as an electric power generator is required 
to o-tructugQ compact size and to ensure a high voltage 
without increasing the speed. For example, a dynamo as 
described below has been proposed. That is, at the inner 
circumference of the rotor (yoke) at the wheel side, permanent 
magnets are provided in a state that the magnetic polarity 
changes alternately in the peripheral direction and a stator 
•at the axle side comprises a pair of iron cores, which are 
so-called claw pole type iron cores including a plurality of 
magnetic flux collectors (pole pieces) to obtain 
multipolarity , and a coil (coil wire wound between the iron 
• N cores) fitted inside these iron coresj(for example, refer to 
Japanese Published Unexamined Patent Application No. 
2991705) . 



In such a structure, to obtain sufficient generation of 
electric power even^t a slow speed^ravelin^, it is conceivable 
to arrange the dynamo to be a multipolarity type. However, 
to arrange the claw pole type dynamo to be a multipolarity type , 
the diameter thereof has to become larger in size to prevent 
magnetic saturation and armature reaction. Therefore, there 
arises uuoh a problem that the above conflicts with requests 
for a reduction in size and weight. 

To solve the above problem, there has been proposed the 
following arrangement. That is, using a coil engaged on the 
inside thereof between a pair of claw pole type iron cores as 
a power-generating unit, the plurality of power generating 
units are juxtaposed with respect to the axle and the permanent 
magnets provided at the rotor side are elongated in the axial 
direction so as to face all of the plurality of power generating 
units . With fefee structure each of these power generating units 

Cb J 

individually magnetized to generate the electric power (for 



A 

example, refer to Japanese Published Examined. Utility Model 
Application No. 2603339) . 

On the other hand, as a means for obtaining sufficient 



generation of electric power even v at a slow speed graveling), 



it is conceivable to secure large magnetic flux from the 
permanent magnets. There has been proposed the following 
arrangement . That is , a plurality of magnetic flux collectors , 
which are elongated in the axial direction^aad £hese magnetic 
flux collectors are connected with the outer circumference of 
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a pair of iron cores formed of a ring-like plate member provided 
at 4ifee- both sides of the coil (for example, refer to Japanese 
Published Unexamined Patent Application No. Hei-11-34954) . 
^ The arrangement disclosed in - Llia abuu e Japanese Published 
Examined Utility Model Application No. 2603339 has the 
following problems. That is, many claw-pole type iron cores 
must be used in accordance with the number of power generating 
units resulting in an increase in the number of components and 



" VAX^k^wTTg^ To uniformly generate the electric power 

.'with each of the power generating units, it is indispensable 
to control the bending angle of the iron core members, the 
"dimension of the pole pieces, warp of the plate members arid 



the like. And further, high precision is required for 
assemb]Aft§ thereof. Furthermore, when a difference is 
generated in the distance (gap) between the permanent magnets 



and pole pieces facing each other, the balance of the electric 
power generation on each power-generating unit is largely lost . 

In contrast, compared to Japanese Published Examined 
Utility Model Application No. 2603339, the arrangement 
disclosed in Japanese Published Unexamined Patent Application 
No. Hei-11-34954 has s^tel*. an advantage that the size can be 
reduced and the precision of the gap between the magnetic 
polarity and the magnets on the inner circumference of the yoke 
is increased. However, in this arrangement, the magnetic flux 
collectors are supported only by the outer circumference of 
the iron cores at the both sides of the axle. Therefore, there 
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resides such a problem that magnetic saturation is apt to easily 
occur at the supporting portion, and the supporting strength 
.is insufficient. In all cases, improvement is required. 

.These are the disadvantages that the prooont invention intends 

/ 

to solve. 



Discloourc of thn Tr i TTpntion 

-In view, of the above-described problems , the p^rfrspnt 
ntion has been proposed to solve thafe-e- disadvantages . A The 




Lion in clSIm 1 i s a hub dynaiAo for a bicycle, having a 
stator and a rotor, the stator fixed to axle side compris&ft?^ 
a pair of main iron cores formed of a ring-like^pla^ejnember 

JK ^m^sSy^^ -> 

arid disposed at the stator ends to form a coil chamber^; at least 
one sub-iron core formed of a ring-like plate member and 
disposed between the pair of main iron cores feeing each ^thos» 
to partition the coil chamber; a coil wire wound in the ly^£<^ 
partitioned coil chambers; and magnetic flux collectors formed Tp 
of a long member extending between the main iron cores , disposed ^^-0^ 
in parallel with each other in the peripheral direction R£ 
|^ outer circumference of the iron cores, wTiich r aro > elbsely facing 
-long permanent magnets disposed on the inner circumference of 
/the rotor at the wheel side in a state that the magnetic polarity 
.changes alternately in the peripheral direction^ wherein a 
first magnetic flux collector of the magnetic flux collectors 
facing one magnetic polarity and a second magnetic flux 
-collector facing the other magnetic polarity are connected to 
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respective iron cores so as to magnetize tke- adj acent iron 
cores to an opposite polarity from each other. 

By arranging^ as described above, the hub dynamo can be 
reduced in size and weight^ j^^j further^ a ^high^ voltage 
generation of electric power is obt^ ij^ providir?^ the 

main/sub iron cores connected with the magnetic flux collectors , 
the magnetic path can be shortened by employing a simple 



- invention in claim AN ic a hub dynamo 



.structure 

■ The invention in GlaiariUic a hub dynamo for a bicycle, 



having a stator and a rotor, the stator fixed to the axle side 
comprisrttgJjr a pair of main iron cores^formed of a ring-like 



atoj 

chamber; at least one sub iron core formed of a ring-like plate 



plate member^ etftd- disposed at the stator ends to form a coil 




in the partitioned coil chambers; and magnetic flux collectors ^^^^ 
formed of a long member extending between the main iron cores, 
disposed in parallel with each other in the peripheral 
'direction on the outer circumference of the iron cores, which 
ja*&& closely fac^ft^ long permanent magnets disposed on the inner 
-Circumference of the rotor at the wheel side in a state that 
the magnetic polarity changes alternately in the peripheral 
direction^ wherein a first magnetic flux collector of the 
-magnetic flux collectors facing one magnetic polarity and a 
-second magnetic flux collector facing the other magnetic 
polarity are connected to the respective iron cores so as to 
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magnetize the adjacent iron cores to an opposite polarity from 
each other, magnetic paths for the adjacent coil chambers 
partitioned by the sub iron core are formed by the sub iron 

K Is 

core. s~ 

By arranging as described above, a well-balanced ^^^^^i^ 
magnetic flux can be generated in each coil cfeambei^. . h i 4 

■ The - invention in claim 3 io the jnvn n tinn nr rmrdi ng to 
Claim 1 or 2? — ±n which the first magnetic flux collector is 
arranged to be connected to t he m ain iron core at one -end side 
of the axle and the iron ooroo of every other iron core from- \ 
the. main iron core. tib a iefeiGi>€G; the second magnetic flux 
collector is arranged to connect to the iron cores unconnected 
to the first magnetic flux collector. Owing to this 
arrangement, a plurality of connection points between^the ^ 
magnetic flux collectors and the ix;on cores is ensured-. V < -° n * c 'v fir*'- 






Tim invention in VI aim 4 is tho invention according to. 

any g£-c3^j 1 1 11 3 ; i n 1 111 i ■ h the coil wire wound in each coil 

chamber arranged so that the directions of the a4 iacent^ . 
winding wires^ are opposite each other. ivtu^^ v a \ 

The invention in il - aim 5 io the invention according to ^ 
any of claimo 1 Lo"'l, in which the coil wire wound in each coil 
chamber is continuously wound in order from the coil chamber 
at the end side in the axial direction^ Owing — fee — fehic-» 
■ orrangomon - t ? separate circuits for connecting the coil wires 



from are n0t 

The -invontion id Claim 6 io tho invention acrnrfiing t n 
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any of Claims 1 to 5 - > — in which the magnetic flux collectors 
are fixed to projecting pieces formed on the outer 
circumf erence of each iron core in a manner of caulking. Owing 
.to this arrangement, the magnetic flux collector and the 
5 ;nain/sub iron cores can be formed by press working. <4/W^Ax.<^ 
TT i rn -nl i n i 1 -1 "'^ n * n ^ n ^ TTftnt ^ n arpnrH i ELS fcfi. 
ulaliuO, inwhioh, jon the outer circumference of each iron core, 
-a. concave portion! A i«j formed botwoan th e u unu i dA yui Lx i am 



iidjucenti in the peripheral direction and each of the iron cores 
/ ry adjacent in the .axial direction is disposed in a state that ■ 
the convex portior^and the concave portio^ace each other in 
the axial direction. Owing- to this arrangement, the magnetic 
flux collecto^ and the main/sub iron cores are connected to 
each other without, increasing the size. 
IJ> The invention in claim 8 is Lhe liwenLiun according to -^ 

claim 7^7 — iu wliiuh , in each of the iron cores, a long pull- 
out groove for pulling out the coil wire to the outside is formed 
■ in the diameter direction and the pull-out groove is formed 
in a position formed with^the concave portiorJ. Owing to this 

ouW^Xu^sx iL- ^ 

^ & .arrangement , ^wiring fan be^no-d^ ef f ectively^fey- ucing a portion ■ 



which is free of interference/ between the magnetic flux 
collector^ and the coil wire*f^^ 

_ Th>d invention in -claim 9 i - y Lhe Invention acLuiding — bo- 
" any ul claimo 1 to 8 , — in whi oh* the magnetic flux collector is 



^^ion^^i 



plate member p and the pole pieces — of whi e h the widlilr 



member ana the pc 



direction of the plate member is oriented to the peripheral 

K 
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direction with respect to the iron core^and -MiLwidiTTl y iun cor^i 
<a_rg mn T iP^^oH with -hh^ plate width iiirectj^n or T CTitod to «fefre 
^nriph ftral rfir prtinn nf the .f i rst,.\i ron c.ar&.^i t^^^pa^r^ro- 
4^° fix at ir nn rvr-e Owing to this arrangement, the size of 
the hub dynamo can be reduced . 

Thqs. invention in Cla -CTt^^-Hrs--^t lie -- i nv eiiLiuii a 'crrard^rng^-feo 



ThQk invention in Cla m 



claim D , in which the magnetic flux collector is formed so that 

the cross-sectional area thereof becomes larger toward a 

connecting portion with =fch^ t iron core. Owing to this 

arrangements the magnetic flux from the magnets can be 

LimaJ y cfcllected ^ and Lliuo * q otab l ^ electric power can 
A 



be ^supplie 

A 




The invention in felaim 11 is the invontion according to , 
■uldllU y or iU / 111 ^hich the magnetic flux collector is formed 

K 

so that the width of the plate becomes wider toward a connecting 
• portion with -b**e iron core. Owing to this arrangement, a high 
-performance hub dynamo with a simple structure can be provided. 

T' The invention in olaiut 12 lb the in ' vqntiorii aGcording to 
_p|Py ^ f n1 ^ mp1 -ho ii, in T.Thi r>h thp sub iron cor^^y eono^i^utod 



of a plurality of laminated thin plate members . Owing to this 
arrangement, compared to the case where the sub iron core is 
formed of a single plate member, eddy current loss can be 

reduced and the sub iron core can be uniformly caulked with . 

the magnetic flux collectors ML^<*^ ^y^O 

-T h Q in vention in oL aim 13 n the invention accor din g to. 



Jll^ uf i . In inn 1 tn T?, i n vrh i ^ jhv» q main iron cor^ ia <■ c i Apta tnted H^UAM&jJ\ 
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of a plurality of laminated thin plate members. Owing to this 
arrangement, compared to the case where the sub iron core is 
formed of a single plate member, eddy current loss can be 
reduced and the s*ab iron core can be uniformly caulked with 




the magnetic flux-, collectors^ 

ACcOrd l hy " LO Lhe - invontien - of claim 1 , the loss relevant 
'to the generation of electric power can be reduced and the 
efficiency in power generation can be increased. 




— A ' luuiQiny Lo the " ll ' WeuLion of — olaim - 2rj i hub dynamo 



superior in generating electric power can be obtained. 



Ac c ording to — kke involution — trf — clai 



saturation can be reduced. 



' AuuuJLdllig Lu are invidllLiuii u£ CHLdii 




wiring circuit for t he_co_il_ w J irel4s- not nen?ssary to- forrrbr- 
Aorording fn thn invention of claim 5 A the structure can 



be simplified and compacted. 




m i ■ . ■ ■ V i iiij be fe fee ^Ln Y < => r>1- i pp nim 6-, thn rn<-t rm bo- 

-rprinrpri ■ 



i According to Lhc inueilLiuil Of Claim ) , the magnetic tJrcrx — 

r Lull^cLuij ai-id Lliu iudia/aub rrDTl loi^s uarn oe coni l^Ct^d "Krjrfek ? 

l*»*r?ft nf.hgr without inrrpa.sina the .size. 

According -to tire liivyJiti±oii 01 claim 6, a ptrr LlOll ' Uhicll 9 
i s froo from inLuJLf Uiunee botv^oen th r a mnrjn Q tiu flux UUllect u i^ 
■and th i cj coil wild (JA h be 5 Tt ggCTygty -uoed - . i 

^ According - to thQ invention of claim 9 P tho cizo of ■ th e^ 
^hxih dynamo can be jlcJu^ u J. * 
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- f . icom the mtryimm can be efficiently Ooll^l -nr l u\ r\r\ tho plprtri ,^ 
pQT i T p t n^ r\ Kq p fnMy n ip pl 3 e€ l — 

According to Llm ia^^liLl^li u£ ildlili 11, a hub dynamo 

n * 7 i. TnplP steictoe 1 1 1 1 jl i r 5 r f * vrmr ir,n,n ' hn jfrgovdeeteeh 

— Avoiding T.O T.fle invuiiLluii u4^ilaim 12,' the ef f j £j f=>in^y 



in power gen era-y^n^^f^h^^Jiiib dynamo is not reduced. 




^ CGordiny Lu Lhe - in^yilLlun ir£ cla i m 13 j i-fe fe^ ef f iciency 
in power generation of the hub dynamo is not reduced. 



Brief Description of the Drawings 

Fig. 1 is a partial side view of a front wheel of a bicycler- 
Figs . 2 (A) and 2 (B) are a side view of a first iron core, 
and an exploded perspective view of components of a stator coil , 
respectively; 

Fig. 3 is a front sectional view of a hub dynamo ; 
Figs. 4(A) and 4(B) are front views in which a stator 
core is developed^ Fig^Sr. 4(A) is a partial front view 
illustrating a first magnetized state, and Fig^f 4(B) is a 
partial front view illustrating a second magnetized state, 
respectively; 

Fig. 5 is a sectional view illustrating a magnetic path 
in the hub dynamo ; 

Fig. 6 is a front sectional view of a hub dynamo according 
to a second embodiment; 

Figs. 7(A) and 7(B) are a front view and a bottom view 
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each showing a magnetic flux collector in a third embodiment ; 

Figs. 8(A) , 8(B) and 8(C) are a front view, a side view 
and a side view respectively of a stator in the third 
.embodiment; and 

^ Fig. 9 is a front view of a hub dynamo according to the 

third embodiment. 

■P^rf M^r, -f^-k- r- n v^y^ Q^yfe fefe Tin area — 0 




A first .embodiment -e^ — =feke — present — invontion- will be 

v A 

described below with refer ence to j3r ^wingsj ^ 
/ 0 ^ IrT the figures , reference numeral 1 denotes an axle 

constituting the rotational center of a front wheel H of a 
bicycle. The right and left ends of the axle 1 are supported 
by a pair of right and left front forks 2, and^Cn" th e axle 1 
between the right and left front forks 2 ,(a^ hub dynamcT^ 



J ^ ■ jiThirrh th n pr r~r nt imr r .uLiuri ia oarriod out '(l 7 disposed ^- 

Reference numeral 4 denotes a headlamp connected with 
the hub dynamo 3 so as to light up^receiving the electric power 
from "\ 




thor Q^^w»,. 

A 

Reference numeral 5 denotes a casing (hub) constituting 
the hub dynamo 3. The casing 5 comprises a cylindrical 
mainframe 5a, which is fitted over the axle 1 and a pair of 
right and left end brackets 5b disposed integrally in a state 
of co verin g the openings the cylinder ^aassw^t atvthei both 
endsUn the axial direction of the main frame 5a. The ^rid 
bracket! 5b i^s formed of a ring-like plate member, and attached 
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to the axle 1 rotatably relative to the axle 1 via bearings 
5c, which p& provided on the outer circumference of a spacer 



la integrally fitted over the axle 1. The maJ^Trame 5a is 
further formed with collars 5d positioned at the both ends^ in 
the axial direct ion^ and protruding toward the outer diameter 
side. The > fe^collars 5d are formed with a plurality of through 
holes 5e in the peripheral direction thereof. *&e end portion 
n ^ ^ Q inTinin oil* Q f spokes 6 , w 1(1 c^ronf^itu t e s the front wheel 
H, are integrally connected to therethrough holes 5e . 
Reference numeral 7 denotes come-out prevention members, which 
are provided to the outside of the both ends of a pair of right 



and left end brackets 5b in the axial direction. 

On the inner circumference of the casing UuV? ^ 5a7 a 



bu\l7 A 5a7 



cylindrical yoke 8 is integrally disposed. For the inner 
circumference of the yoke 8, a plurality of pairs of permanent 
magnets 8a haying an N-polarity and S-polarity, which are 



rnets 8a naying an N-polarity ana s-poiarity, wnicr 
iurmed i - on - g - in the axial direction and fixed in a state^L^xny 
aligned in the peripheral direction^are provided. Thus, the ^x^clu/u^ 
^£6^ rotor of the hub dynamo 3 is ^lruus^urcd . 



In this embodiment, there are provided fourteen pairs; 
i.e. , a total of twenty-eight permanent magnets 8a in a state 
that the magnetic polarity changes alternately. It is 
arranged so that, when the bicycle travels, the front wheel 
H rotates| 0 -as* the casing 5 (main frame 5a and end brackets 



5b) rotates with respect to the axle 1 along with the front 
wheel hJ^ L^^i^^ 1 ^^ permanent magnets 8a on the inner 
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circumf erence of the mainframe 5a rotate with respect to the 

axle i^U^fcu 

On the other hand, ^'i^^the portion of the axle 1 disposed 
within the casing So a otator ic provided - . In that portion 
^ of the axle 1, a cylindrical pipe member 9j for reinforcing the 
axle l x is integrally fitted over the axle l 9 &f*dt_gn t*te both 
O erfds Qii-luuiT 1 come-out prevention members 9a are provided. In 
this state, the pipe member 9 is positioned in the axial 
direction and come-out prevention measures are given thereto. 
Ring-like main iron cores 10, -which are formed of a magnetic 
material, are fitted over the outer circumference at ttwboth 
ends of the pipe member 9 and a coil chamber CR is formed between 
the^ main iron cores 10. Further, the coil chamber CR is. 
partitioned by at least one sub iron core^K 11 disposed between 
the main iron cores 10., thereby forming a plurality of coil 
chambers CR. 

In this embodiment, as shown in Fig. 3, three sub iron 
cores 11 are provided between the main iron cores 10 facing 
' Uduh — e - thor in the axial direction to partition the outer 
circumference portion around the axle 1 (pipe member 9) , 
thereby forming respectively a first, a second, a third and 
a fourth coil chambers fcR-ljK fcR-2)f, ^CR--3^ f/cR-Ajf from 
the left. 

Reference numeral 12 denotes cylindrical bodies for 
. -.connecting the inner diameter side edges between the adjacent 
. main/sub iron cores 10^^w*d 11 . The cylindrical bodies 12 are 
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formed of a magnetic material, which form a magnetic path in 
the axial direction at the inner circumference side of the coil 
chambers jfcR-1^2 aewP"4 However, when substituted with 
axle 1, the pipe member 9 and the cylindrical bodies 12 may 
not necessarily be provided. 

^ tcpo o£ assemb l^ft» the statorj^ wxll be OgStrc fcb^Lj. 
C_^i r st, the come-out prevention member 9a is fitted over 
the axle 1 on one end in the axial direction (as shown on left ^ fXr*x-> 
^side in the Fig. 2 (B) ) # y arrtL^hen,^a main iron core (lO-D-ie- ^JLlL 
-inserted as a first iron core positioned at the one end side ^T™^ 0 ^ 
so as to abut against the come-out prevention member 9a. Then, * 
cylindrical body 12 is inserted so as to abut against the 
.first main iron core Jf^O-l/T -^ffda coil bobbin 14^for winding 



coil wire 13^ is fitted over the outer circumference of the 



r 

re 

cylindrical body 12 to form a first coil chamber /cR-l/'f The 
coil bobbin 14 comprises a cylindrical portion 14a, which is 
fitted over the cylindrical body 12, and ± langeX 14b extending 
toward the outer diameter side fium I jI ig ^-bo^h- end^of the 
cylindrical portion 14a. 

Next, a sub iron core J^Ll-2^f which is disposed between 
the main iron cores 10, is inserted as the second iron core. 
It is arranged so that, the second sub iron core ^11-2^ is 
inserted so as to abut against the coil flange portion 14b of 
the first coil chamber ^R-l^ «sfl^ ^then , using the same 
assembling procedure as described above, a cylindrical body 
12 for the second coil chamber 9cR-2f\&¥*i a coil bobbin 14, 
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a sub iron core Jll-3/ as a third iron core, a cylindrical body 
12 for the third coil chamber J(CR-3j^as*& a coil bobbin 14, a 
sub iron core j{ll-4jfas a fourth iron, core, a cylindrical body 
12 for a fourth coil chamber /CR-4JT eft* a coil bobbin 14, and 



>r J^R-4^1 

/l0-5^c 



a main iron core fl0-5j as a- fifth iron core are inserted in 
that order, ftrr* finally, the come-out prevention member 9a 



e come-out pre' 
*nd ,in the axia 



is inserted onto the other end^in the axial direction. 

Then, one coil wire 13 is continuously wound on the four 
coil bobbins 14 attached as described above, to form a coil 
C. On the coil bobbin 14 of the first coil chamber 
the coil wire 13 is wound in a predetermined winding direction; 
on the coil bobbin 14 of the second coil chamber J^R-2^ the 
coil wire is wound in a winding direction opposite the above y>u^5teuij^ 
winding direction; then on the coil bobbin 14 of the third coil 
chamber J[CR-3JT f the coil wire is wound in theTsmfri^winding-' 
direction as that on the coil bobbin 14 of the first coil chamber 
#CR-l/; and then on the coil bobbin 14,of tjie fourth coil^hamber 
XCR-4/f the coil wire is wound in the same winding direction ) 

St/ 

as that on the coil bobbin 14 of the second coil chamber /CR-2^r. 
As a result, the coil wire 13 is wound on the respective coil 
bobbins 14 in ^be- winding directions opposite each other. 

In the above-described attached state, the dimension of 
the main/sub iron cores 10, 11 is set so that the outer diameter 
thereof is larger than the outer diameter of the coil bobbin 
.,14. On the peripheral edge of the main/sub ixon cores 10, 11, 
convex portions 10a, 11a are formed at -if* points at the same 

A 



15 



intervals in the peripheral direction. By forming the convex 
portions 10a, JJa, concave portions 10b, lib are alternately 
formed at ±V points at a (360/28)° pitch between the adjacent 
convex portions 10a , 11a in the peripheral direction . Further, 
on the outer end of the convex portions 10a, 11a, a pair of 
opposing projecting pieces 10c, 11c are formed in the 
peripheral direction respectively. The first main iron" core 
(10-lT/ which is positioned at one end *3ide in the axial 
direction, the third sub iron core and the fifth main 

iron core jflO-b}/, which is positioned at the other end Aide- 
in the axial direction, are disposed in such positioning that 
the projecting pieces 10c, 11c take the same 
(synchronous)|position as each other in the peripheral 
directions. The positions of the projecting pieces 11c of the 
second sub iron core ^l~2jf / and the fourth sub iron core jKl-4^^ 
in the peripheral direction are positioned opposite the concave 
portions 10b, lib of the first main iron core the third 

sub iron core and the fifth main iron core jf^LO-S^that 

is , the proj ecting pieces 11c of the second sub iron core J^l-2jf 
and the fourth sub iron core jfll-4/ are displaced in the 
peripheral direction by an angle of (360/28)° (1 pitch angle) 
with respect to the respective projecting pieces 11c of the 
first main iron core 
and the fifth main iron core 

Reference numerals lOd, lid denote a pull-out groove for 
guiding the coil wire 13 wound on each coil bobbin 14 to the 



respective projecting pieces 11c of the 
fl\Q-lj/, the third sub iron core /\\-3f/ 
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adjacent coil bobbin 14. 

On the outer circumference of the coil C. assembled as 
described above, a plurality of magnetic flux collectors 15j 
for collecting magnetic flux by receiving magnetic polarity 
from the permanent magnets 8c on the inner circumference of 
the yoke 8j are disposed in parallel with each other in the 
peripheral direction. The magnetic flux collectors 15 ^are 
formed of a long plate member of a magnetic material. » 
collectors are disposed, erf wriicli number is ttxp srttir as that 

n 

of the permanent magnets 8a. The plate of the magnetic flux 
collectors 15 is set to have a length from the first main iron 
core ^O-l/'to the fifth main iron core /^O-s/^f acing the first 
to fourth coil chambers The width of the 

magnetic flux collectors 15 is set to be larger than the 
thickness of the plate and formed to have substantially the 
same dimension of the facing gap th^ main/ sub iron core 
projecting pieces 10c, 11c in the peripheral direction,' eHft€t"ftu. 
■ fixed to these- pro j ecting pieces. 11c by means of caulking. 

Here, as described above, the pro j ecting pieces 10c,- 11c 



:irst, third and fifth iron cores 
y^l0-5j^and the projecting pieces 11c of the second and the 
fourth iron cores f£\-2j^r*&& ^l-4^are positioned at the 



same 



position in the peripheral direction/1 ♦a*** further, these-/ 
projecting pieces 10c, 11c are disposed in a state jjbeing 



displaced by pitch angle of each other. Therefore, for 
example, assuming that a magnetic flux collector 15 at an 
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arbitrary position in the peripheral direction is the first 
magnetic flux collector /lS-l/^f equivalent to the first 
magnetic flux collector in the pkcocnr — rrrrerrfc-reri ) , it is / 
arranged so that, when the first magnetic flux collector J^5-l/T 
is fixed by caulking to the iron cores of every other iron core 
from the first iron core ^O-l^as a reference; i.e., to the 
■ projecting pieces 10c, 11c of the first, third and fifth iron 
cores /lO-l/^f jfll-3^^u^ |f(o-5/; the second magnetic flux 
collector jLS-l}/ (equivalent to ^ the second magnetic flux 
collector in the 7pr cfcont j.mu nation ) adjacent to the first 



magnetic flux collector fixed by caulking to the iron 

cor^ other than the first, third, fifth iron cores jtid-lf^ 
^l-3^s»d j?10-5^; i.e., to the projecting piec^ 11c of the 
second, fourth iron cores JpTl-2j^eH5e* jfl 1-4^. As a result, the 
first to 28th magnetic flux collectors Pl5-l^to jKs^Sj/are 
disposed so that the first magnetic flux collector 15 is fixed 
by caulking to connect (join) to the first, third and fifth 
iron cores Jll~y/, /11-5/^and positioned closer to a 

permanent magnet 8a of one magnetic polarity facing thereto 
to be magnetized, and the second magnetic flux collector 15 
is connected (joined) to the second and fourth iron cores jfll-2^ 

and positioned closer facing a permanent magnet 8a of 
the other magnetic polarity to be magnetized. Accordingly the 
first magnetic flux collector 15 and the second magnetic flux 
collector 15 are disposed alternately in the peripheral 
direction dftel further, the^iron cores 10, 11 connected to 
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15 

the magnetic flux collectors^are arranged so that the adjacent 
iron cores 10 ^ 11 are magnetized to a polarity different from 
each other. 

In the stator structured as described above, each of the 
coil chambers /CR-1, 2, 3^ a**et is enclosed by the magnetic 
flux collectors 15, the main and sub iron cores 10, 11 and the 
cylindrical body 12. The stator is arranged so that the 
magnetic flux, which is collected by a magnetic flux collector 
15, flows to a magnetic flux collector^^.5 through a magnetic 
path formed in the diameter direction by the main/sub iron cores 
10, 11, an inner diameter portion magnetic path in the axial 
direction formed by the cylindrical body 12 and a magnetic path 
in the diameter direction formed by the main/sub iron cores 
10, 11 adjacent to the main/sub iron cores 10, 11. With this 
arrangement, magnetic paths for the adjacent coil chambers 

, 2 a^^ *4 / ^partitioned by the sub iron cores 11 are 
formed by the sub iron cores 11 therebetween. Thus, the sub 
iron cores 11 are arranged so as to share the magnetic ^aths 
for the adjacent coil chambers /CR-1, 2, 3 au*eh 4K 

In the hub dynamo 3 structured as described above, when 



the casing 5 rotates, the 14-pair permanent magnets 8a, which 
are provided on the inner circumference of the yoke 8, rotate 
respectively with respect to the coil C formed by the coil wire 
13, which is wound in each of the first to fourth coil chambers 
jPCR-l, 2, 3j at**& ^enclosed by the magnetic flux collectors 
15, the main/sub iron cores 10, 11 and the cylindrical body 
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6 

c 

12 . Accompanying this , electric power is generated *n the coil 

wire 13 in each coil chamber jfCR-1, 2, 3 shfw* 4/< thus the 

C 

electric power is generated ^n the coil C. The mechanism of 
generation of the electric power will be described with 
reference to a developed view of the stator shown in Fig. 4 
and a sectional view of the stator shown in Fig. 5. 

The elongated plate magnetic flux collectors 15 are 
arranged so as, when the -yoke 8 rotates along with the casing 
5 in accordance with rotation of the front wheel H, accompanying 
the rotation by one pitch angle, to face the permanent magnets 
8aan^P magnetized to N-polarity and S-polarity alternately . 

As illustrated in Fig. 4 (A) , it is arranged so that, when 
the first magnetic fTux collector jKs-l^Kf aces permanent magnet 
8a with N-polarity and is connected to each of the first, third 
and fifth iron cores f(o-lf/, ](ll-3}/^a& /lO-5/C the second 
magnetic flux collector jKs-2 w ^aces^ermanent magnet 8a with 
S-polarity and is connected to the second and fourth iron cores 
/ll-2^aTrc* j^l-AjS In this case, the first, third and fifth 
iron cores /4o-l/^ flisj/ andr flO-^/^are magnetized to N- 



polarity; and the second and fourth iron core /^j. 
are magnetized to S-polarity, that is, a first magnetized state 
is caused. 



In this state, as shown 
counterclockwise magnetic 
respectively formed around 



in Fig. 4(A) or Fig. 5, a 
path (Refer to Fig. 5) is 

ty 

the first or third coil chamber 
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/CR-l^e-r 3/ f rc 



from the first or third iron cores 
connected to the first magnetic flux collector which 
is magnetized to N-polarity to the second or fourth iron core 
yil-2y^err the cylindrical body 12. Thus, magnetic 

flux of negative direction flows through the first or third 
coil chamber 

On the other hand, a clockwise magnetic path ^efer to 
Fig. 5) is respectively formed around the second or fourth coil 
chamber $ZR-2 SIL 4^from the third or fifth iron core 
3j/ yi0--5/^onnected to the first magnetic flux collector 
^5-l^magnetized to N-polarity to the second or fourth iron 
core f^l-2f^z* ^ll-4^via the cylindrical body 12 . As a result, 
magnetic flux of positive direction flows to the second or 
fourth coil chamber 

Contrary to this, in a state that a rotation has been 
made by one pitch angle from the above described state, as shown 
in Fig. 4(B) , the first magnetic flux collector JflS-lJ^faces 
a permanent magnet 8a with S-polarity, and is connected to the 
first, third and fifth iron cores 

the second magnetic flux collector jtl5-2)/ faces a permanent 
magnet 8a with N-polarity. and is connected to the second and 
fourth iron cores fll-2j^^j^ Here, the first, third 

and fifth iron cores jKo-l/^ ^{l-3^&»* jKo-S^are magnetized 
to S-polarity, and the second and fourth iron cores ^1-2^ aad. 
J(ll-4fS are magnetized to N-polarity, that is, a second 
magnetized state is caused. In this state, as shown in Fig, 
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/CR-1 3jT, 



3 direction fJ 



4 (B) , around the first or third coil chamber 

clockwise magnetic path is respectively formed from the second 
or fourth iron core ¥11-2/ J&i? Jfll-4/ connected to the second 
magnetic flux collector f±5-2j, which is magnetized to N- 
polarity, to the first or third iron core 

the cylindrical body 12. As a result, a magnetic flux of 
positive direction flows through the first or third coil 
chamber 

On the other hand, around the second or fourth coil 
chamber counterclockwise magnetic path is 

respectively formed from the second or fourth iron core ^l-2y 
-err to the second magnetic flux collector 

jtl5~lj^T which is magnetized to*N-polarity , to the third or fifth 
iron core via the cylindrical body 12 . As 

a result, a magnetic flux of negative direction flows to the 
second or fourth coil chamber 

As described above, when the first magnetized state and 
the second magnetized state are repeated alternately, electric 
power is generated on the coil wire 13 in the first to fourth 

9/ Of PR- %y 

coil chambers /CR-1, 2, 3 a&3 4/ . In this case, the coil wire 
13 in the coil chambers XCR-1 mues m a state 

that the winding direction of the single coil wire 13 changes 
alternately. As a result, the electric power generated on the 
coil C is obtained in a state having a high voltage. 

In the embodiment of the prcoont 1 mroiit . i on- constituted 
as described above, the coil C constituting the hub dynamo 3 
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is composed of the coil wire 13, which is wound in the first 

to fourth coil chambers ^CR-lf^f^^^ 4) partitioned by the 

sub iron cores 11. The magnetic flux collectors 15 are not 

constituted of a claw pole type, but constituted of long plate 

members supported by the main/sub iron cores 10, 11. In the 

coil C constituted of the coil wire 13 wound in each of the 

coil chambers y(CR-l, 2, 3^ am 4) , the electric power is 

generated on each coil chamber 4) , and in the 

middle portion of the long magnetic flux collectors 15 disposed 

between the main iron cores 10, sub iron cores 11 are connected 

thereto to reduce the distance of the magnetic path . Therefore , 

the loss can be reduced and the efficiency in power generation 

can be increased. 

Further, the magnetic flux collectors 15, which have a 

length equivalent to the full length of the stator (extend 

between the facing main iron cores 10) , are disposed in parallel 

to each other in the peripheral direction. Therefore, the gaps 

between the magnetic flux collectors 15 can be uniformly 

maintained in any portion in the longitudinal direction of the 

stator. J\nd - f urther, b eing connected with the iron cores 10, 
OJAJi * 

11 to Unsupported thereby, sufficient supporting strength c^n 
be obtained. Accordingly, the stator can be constructed J*^ 
multipolarity without increasing the outer diame ter of the 
stator^ Lh*» a light ncoo in - weight and compact ion " can be 

A ^ A 

achieved/ Ks * reStl tTT] H rfh-t-nr -j ^ ur^-i gKt- aT1 ^ ^^pnrti nn mrij 
L*d driHQv e d -without changing the efficiency in power generation. 
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Not: only superior in tho acpoot b£ design / but. also electric 
A 

power can be generated with a light load while traveling on 
a bicycle. 

Furthermore, in this embodiment, even when the gap 
between the permanent magnets 8a and the magnetic flux . 
collectors 15 varies depending on the position of the 
connection portion between the magnetic flux collectors 15 and 
the respective iron cores 10, 11, or the connection is 
insufficient due to a dimensional error of the magnetic flux 
collectors 15, a warp of the magnetic flux collectors 15, 
dimensional error of the respective iron cores lO^and. 11 or 
the like, the magnetic flux collectors 15 face the permanent 
magnets 8a in a state extending in full length of the stator 
to balance the magnetic flux in the longitudinal direction. 
Further, e-rrrcr'e the plurality of long first and second magnetic 
flux collectors 15 are arranged so as to connect respectively 
on the outer circumference of the iron cores lO^wsrd 11, which 
have the same polarity, the magnetic paths for the coil chambers 
jfCR-l, 2, 3^ « an& 4) are shared by the adjacent chambers. 
Therefore, the magnetic flux -is- generated -beii^g well balanced 

j a»^<2P- 

in the coil chambers jCR-1 ,^2 , 3^ a**cL 4) . Accordingly, a high 

performance hub dynamo is achieved capable of functioning 

without decreasing the efficiency in power generation. 

Further, the hub dynamo according to the-' iiiueuLio** is 

\ 

structured so that the magnetic flux collectors 15 are 
connected with the corresponding main and sub iron cores 10, 
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11 to be supported thereby. Therefore, as the connection 
portions between the magnetic flux collectors 15 and the 
main/sub iron cores 10, 11, the first magnetic flux collector 
15 has three connection points; the second magnetic flux 
collector 15 has two connection points. Accordingly, the 
magnetic saturation can be reduced and the magnetic flux 
collectors 15 can be stably supported. 

Still further, in this case, between the respective coil 
chambers the second, third and fourth iron 

cores $11-2/^ fiisj^, ^{l-4^^are positionec^ TheSag^ second, 
third and fourth iron cores ^lisf^&f^ Vll-^'serve 

as the magnetic paths for the adjacent coil chambers CR. 
Therefore, the component members can be shared therebetween 
resulting in a reduction in the number of the component parts, 
simplifica tion of th e structure and further, a cost reduction. 
Furthermore, it ia arrnngrrl rro that one coil wire 13 is pulled 

K 

out to the adjacent coil chamber CR through the pull out grooves 
lOd, lid. Therefore, the coil wire 13 does not have to be 
provided separately for each coil chamber CR. Accordingly, 
the structure can be further simplified and^ compact ed ■ 

Further, in this embodiment, the magnetic flux 
collectors 15 and the main/sub iron cores 10, 11 are connected 
with each other by fixing in a manner of caulking using the 
projecting pieces 10c, 11c formed on the main/sub iron cores 
10, 11. Therefore!, the magnetic flux collectors 15 and the 
main/sub iron cores 10, 11 can be formed by press working 
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resulting in a further cost reduction. 

Fill titer , in this embodiment, each of the main/sub iron 
cores 10, 11 are formed with the convex portions 10a, 11a and 
the concave portions 10b, lib alternately. Using the convex 
portions 10a, 11a., the magnetic flux collectors 15 are 
connected; and using the concave portions 10b, lib, the 
connected magnetic flux collectors. 15 can be recessed. 
Therefore, the hub dynamo is prevented from becoming larger 

Purt^ios , the main/sub iron core 10, 11 is formed with 
the pull-out -groove lOd, lid for pulling out the coil wire 13 
to the adjacent coil chamber CR or to the outside. Sinc e the 
pull-out groove lOd, lid. is formed in a portion where the 
concave portion of the main/sub iron cores 10b, lib face each 
other, the wiring can be effectively made using a portion where 
the magnetic flux collectors 15 and the coil wire 13 do not 
interfere with each other, y^fficiency in assembly work of the 
magnetic flux collectors 15 can be increased. 

Further, . in this embodiment, the magnetic flux 
collectors 15 are fixed in a manner of caulking in a state that 
the plate width direction is oriented to the peripheral 
direction of the main/sub iron cores 10, 11 with respect to 
the main/sub iron cores 10, 11. Therefore, the size of the 
hub dynamo can be further reduced anH^rnmpantr^i ^^^^^ ^ agj y ^ 
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# embodiment. , ftofc 1 j mi t inc^the number ofthecoil chambers formed 

side to four© oucia — a — rnnst i tutfrQEi ^ti 



at the axle side to four 0 ouc h — a — rnn sJ= i tut ^Qa "-Hihat an 

A 

appro priat e number of chambers (2, 3, 5, 6 ...) - aro formed may 
be^ egg ploy^d .^ In this case also, by omp loytfng — such a 
cuii^LiLuLiTTS" Lliut. only one coil wire is wound in the coil 
chambers and the winding direction is changed alternately, a 
high voltage electric power ^can be generated the same as in 
the case of the - f iratv embodiment. Further, "the number of 



permanent magnets is not limi ted to T* pairs; or the number 
of pole pieces is not limited to -OT 1 . In accordance with the 
conditions such as required voltage. or the like, an appropriate 
number of coils and magnetic poles can be selected. 

Next, a second embodiment will be described in reference 
to Fig. 6. In this embodiment, spacer portions 16a are formed 
. on the inner diameter portion of the coil bobbin 16 so as to 
■ allow the coil chamber CR to dicplace toward the outer diameter 

side^ portion . \ <i<AA^ ' 

Further, unlike the abcr^^embodiment , the sub iron cores II 
are not formed of one plate member, but may be formed by 
laminating a plurality of thin plate members . In this case, 
compared to the iron core of tk e* single plate member, eddy 
current loss can be . reduced^ thuo , the efficiency in power 
generation can be prevented from being reduced. Additionally, 
when fixing the magnetic flux collectors to the sub iron cores ll 
iq a manner-of. caulking, the fixing force at the fixing portions 
can be uniform farib Thus, a highly reliable hub dynamo,, can be 
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obtained. Further, the main iron cor^can also be formed by 

laminating a plurality of thin plate members, the same as the 

// / S 

•sub iron cores. In this case also, the same effect/ can be 

pbtained. » \JJ 

^ Also, an arrangement according to a tpird embodiment as 

shown in Fig/ 7 to F ar g - r - 9 is possible. In a hub dynamo 17 

according to thi s embodiment , the basic conctituticm is the 

t\ 

same as that of the above-described embodiments. That is, 
14-pair of permanent magnets 18a are provided to the inner 



circumference of the yoke 18 0 and between the main iron cores 
19 facing each other, two sub iron cores 2 0 are provided to 



iron cores zu are provided to 
>rs fcR-l)/, j^CR-2^a»d /cR-3jK 



form first to third coil chamber 
In this embodiment, the main/sub iron cores 19, 20 are 
constructed of a plurality of laminated plate members 19a^a-n^ 
\5 20a to increase the efficiency in power generation. Further, 
in this embodiment, the sam^ as in the case of the above- 
-described embodiments, £6 Aagrfetic flux collectors 21, which 
are connected to the outer circumference of the respective iron 
-cores 19, 20^ are connected to the adjacent iron cores 19^a»d^ 
-20 so as to be magnetized to a polarity different from each 

lude S inclined ~ 



other. Here, the magnetic flux collector 21 luioludea inclined 
portions 21a where tap width io v f o^fted^wider at the connection 
^^T^pOTtion jidQ with .the main/sub iron cores 19, 20, and. in the- 



'Portions.wbe*^the connection portions with the iron cores 19, 
A \ f 

20 are formed te ^ a predetermined width^ rln - tho narrow porLlOn ^ 
, - 21b". Owing to this, it is arranged so that, when connected 
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with the main/sub iron cores 19, 20 being fixed in a manner 
of caulking, the cross-sectional area of the magnetic flux 
collector 21 of the connection portion vicinity is formed 
larger. Owing to this arrangement, the amount of magnetic flux 
from the iron cores 19, 20 can be effectively collected "bc^the 
magnetic flux collector 21. Thus, the efficiency in power 
generation can be further increased and the electric power can 
be supplied stably. 

ftrdta nt ri nl ^n uliuabr fr-arfa ^ 
yp\ As described above, the hub dynamo according to the 
f prfcoGuL ttttv e uiLiui i is useful as the electric power source for 
lighting the headlamp of a bicycle. In particular, the hub 
dynamo can be made compact while reducing the loss in the 
generation of electric power. Therefore, the hub dynamo 
increases the efficiency in power generation and is suitable 
for use as an electric power generator for bicycles. 
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